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AlNJTTTVITrROBIAL COMPOSTTION AND METH OD FOR FOOD PRODUCTS 

This application claims the benefit of U.S. Provisional Application No. 
60/036,654, filed January 30, 1997. 

Field of the Invention 

5 This invention relates in general to additives for meat, poultry and other 

food products, and, more particularly, to antimicrobial compositions and methods for 
adding antimicrobial compositions to meat and poultry products. 

Rflckground of the Invention 
Bacterial contamination is an inherent consequence of producing and 
10 processing some food products, including among others, rav/ meat, poultry and fish 
products. Two categories of bacteria commonly encountered in food products are 
pathogens and spoilage flora. It is essential that harmfiil amounts and/or harmfiil species 
of bacteria not be present in food, often requiring some type of antimicrobial action to be 
taken in order to kill the bacteria already present. It is also essential for food 
15 manufacturers, packers, distributors and retailers to reduce and control the levels of 
bacteria in food products, especially of the pathogens, in order to prevent illness or death 
in the ultimate consumer of that food product. Pathogens present a significant risk to 
human health and can result in food home illness, and in some circumstances, death. The 
term "food borri^ ' illness" generally refers to illnesses which are caused by 
20 microorganisms fcohsiimed by eating any type of food. The Centers for Disease Control 
(CDC) estimates that food borne illnesses affect a growing number of people every year, 
with an increasing number of deaths resulting fi-om these illnesses. Food companies are 
constantly striving to implement antimicrobial techniques that will reduce the risk of 
harmfiil bacterial pathogens reaching the consimiing public. When people complain of 
25 "food poisoning," they may actually have been exposed to the microorganisms that cause 
food borne illness. Microbes, bacteria and pathogens are other terms used to describe the 
microorganisms that cause food borne illness. 

There are, of course, bacteria which are harmless to human health, or are 
beneficial and are even used in food processing. In addition, other forms or bacteria are 
30 utilized to combat disease. However, bacteria account for more than two-thirds of all 
outbreaks of food borne illness in the United States. There are literally thousands of 
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different strains of bacteria that can. cause food borne disease; fewer than 50 to 100 are 
responsible for most of the illnesses. 

When encountering the harmful pathogens, food borne illnesses such as 
infections can result from the ingestion of significant quantities of contaminants that have 
5 reproduced in the food itself, or in the small intestines once consumed. This reproduction 
of the bacteria can, to some extent^ be controlled through proper handling of the food 
during the manufacturing process, as weir as proper cooking and food preparation. 
Thorough cooking can eliminate most of the bacteria present in the food. The problem 
remains, however, that cooking in food service and at home is ver^- imprecise in terms 

10 of accuracy of temperature control and monitoring, and thus food is not always cooked 
properly. In addition, food is not always stored or handled properly by the food preparer, 
with such marginal handling, storage and cooking procedures ultimately leaving harmful 
pathogens in the food product v/hich is to be consumed. Paiticularly problematic is 
undercooked meat, more particularly ground beef, which is a common vehicle for 

15 infections. 

Further problems facing the food industry are the financial and qualitative 
limitations associated with food products due to food spoilage bacteria present therein 
which can adversely affect and limit the shelf life of the food products. Over the years, 
this problem has been addressed by the utilization of various additives which have been 

20 incorporated into food products. However, a number Of these food additives adversely 
affect the qualify of the food products, as by diminished taste, texture and/or appearance 
of the treated products. : ■ . : : 

There is, therefore, a need lo provide a method and product which 
effectively provides an antimicrobial effect on harmful bacterial pathogens found in food 

25 products without adversely affecting the quality thereof, to thereby reduce to safe levels 
the occurrence of harmful bacterial pathogens in such food products. There is, further, 
a need to provide a method and product which provides an antimicrobial effect on food 
spoilage bacteria for effectively extending the shelf life of food products without 
diminishing the quality thereof. 
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Summarv of the Inventnon 

It is, therefore, an obj ect of . the present inverition to provide a composition 
and method for prodweiog an/antimiecobiaJieffeQt in^^^ in order to control and 

reduce harmful bacIenal'pathQgen$:in:the^food products so that associated health risks are 
.5.-- reduced. . • ^i- ..v. '-v^-vic:=:a. -^^r-^ . ^ • :~ : ^■ 

It is. a furthest object of the present invention to provide a composition and 
method for producing an antimicrobial^ffect in order to control and reduce harmful 
bacterial pathogens, in fpod prodncts without significantly affecting the flavor, color, 
texture or odor thereof, so that the quality of the treated food products will not be 
10 diminished. . , ^ v , 

. It is ariptiier objeqt .of;the present invention to provide a composition and 
method for producing ^an antimicrobial .effect by inhibiting the grovvth of food spoilage 
bacteria and thereby prolong the shelf life of food products, so that the quality and value 
of food products can be retained for an extended period of time, and so as to extend the 
1 5 time period during which the color of the food product is maintined, without adversely 

ilt-,:i^: an - additional object of the present invention to provide an 
antimicrobial coiy^Qsition an^^rtie^pd for producing an antimicrobial effect whereby the 
: composition cm -be dir^tly-^pj^ie^ to food pro;duqts, .so that enhanced antimicrobial 

20; activity, can^b^ achiQvei- .^o^:^ ^ 

; . It; iS iStUlr^^^ of the present invention to provide an 

antimicrobial composition and method for producing an antimicrobial effect by inhibiting 
the growth of harmful pathogens ^and food spoilage bacteria, whereby the composition 
can be used vvith.ravy^ meat and poultry products, : : , 

25 ^= , In order to achieve these and other objects, in accordance v^th the pre^^^ 

invention, an antimicrobial composition and method is provided for reducing the harmful 
bacterial- pathogens , present in food products^ .the method comprising providing a 
composition having as an active component a mustard seed product or derivative thereof; 
applying the composition to a food product; blending the composition throughout the 

30 food product; allowing the composition to contact the surface area presented by the food 
product; and creating an antimicrobial effect on the bacteria present in the food product. 
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. There is also provided an antimicrobial composition and method for 
reducing , the harmftil bacterial pathogens present in food products, the method 
comprising providing a composition having as an active component a mustard seed 
product or derivative thereof, a synthetically . produced equivalent thereof, or a 
5 combination of a mustard seed product or derivative thereof and a synthetically produced 
equivalent thereof; applying the composition to a food product; blending the composition 
throughout the food product; allowing the composition to contact the surface area 
presented by the fcod product; and creating an antimicrobial effect on the bacteria present 
in the food product. 

10 Further, an antimicrobial composition and method is provided for 

extending the shelf life of food products by reducing and controlling food spoilage 
bacteria present in food products and thereby maintaining the color and controlling the 
odor of the food products, which composition includes as an active component a mustard 
seed product or derivative thereof, a synthetically prepared equivalent thereof, or a 

1 5 combination of a must^d seed product or derivative thereof and a synthetically prepared 
equivalent thereof; applying the com?5-::iiQn,tej.a f?)od proc^pt; blending the composition 
throughout the food product; alloAving the composition to contact the surface area 
presented by the food product; and creating an antimicrobisl effect on the bacteria present 
in the food product. . ; 

20 Detailed Description of the Inv^ntingi 

According to the present invention, a composition for producing an 
antimicrobial effect on food products is provided which comprises an active ingredient, 
the active ingredient including a mustard seed product or derivative thereof, a 
synthetically prepared equivalent thereof, or a combination of the two. Due to the 

25 antimicrobial tendencies of mustard seed products and derivatives, it has been discovered 
that its direct addition to raw food products can help to control and reduce the level of 
bacteria contained within such food product. 

The term "mustard seed product" as used herein is defined to include, but 
is not limited to, a wide variety of mustard seed products and derivatives which are useful 

30 in the present invention. Additionally, it is understood that these products can be 
naturally derived, or can be the synthetic equivalents of such products. These products 
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include whole mustard seeds, ground mustard seeds, ground mustard bran (the outside 
coating of the mustard seed), mustard flour (the ground interior of the seed), mustard oil 
(extracted from the seed), mustard meal (the residual after the mustard oil is extracted 
from the seed), and isothiocyanaxs (also extracted from the mustard seed) along with 
5 other enzymes and compounds v/hich are derivatives of mustard seed. As stated above, 
these products can be the synthetic equivalents of above-listed -derivatives, including 

synthetic or artificial isothiocyanates. 

Mustard is a member of the Crucifer family, brassica genus. Some of the 

more common types of mustard seed include Brassica Nigra (black), Brassica Hirta or 
10 Sinapis Alba (yellow or white), and Brassica Juncea (black, brown or oriental). Of 
course, this invention is not iritended to be limited to the above-listed types of mustard 
seed. Different varieties of mustard seeds can produce varying amounts of 
isothiocyanate, thought to be responsible for the antimicrobial effect of the seeds as set 
forth in more detail below. These vaiiations are dependent upon the different types, 
1 5 combinations and levels of glucosinolate compounds within the particular variety of the 
^ itiustL^d^ as w^I- as upoa vaned^ , ^ . 1^^ 

Any other genus associated with the Gnicifer family is also useful in 
accordance with tliis invention. Some of the plant varieties within this family include 
tumips, cabbage, brussel sprouts, radishes, rutabaga, broccoli, cauliflower, rape seed, 
20 horse radirh.aucVcyarbf;, lt?is b;li-/ed thateach of this plants contains a glucosinolate 
compound aim an enzyme capabk of activating the glucosinolate. 

While tlie exact iuitimicrobial process is not completely xmderstood, the 
following process is suggested:. Mustard seeds contain active components, such as an 
enzyme referred to as myrosinase, along with several compoxmds referred to as 
25 glucosinolates. The glucosinolates and the enzyme co-exist within the seed without 
combining, but when allowed to combine in the presence of water they create 
isothiocyanate, which is believed to be responsible, at least in part, for the antimicrobial 
activity. One of the antimicrobial isothiocyanates is known as allyl isothiocyanate 
(AITC), although other compounds withm the seed may similarly be active components 
30 which contribute to the antimicrobial effect. 
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In the preferred embodiment, the composition comprises as an active 
component the mustard seed extract AITC, discussed above. Preferably, AITC is plated 
onto a dry carrier and processed into a dry powder. Any conventional carrier can be 
employed, and can include starch or the like. Specific examples of carriers include 
5 maltodextrin and potato starch, although^those skilled in tlie art will recognize that other 
suitable carriers are equally useful in accordance with tliis invention. During the plating 
process, liquid AITC is sprayed onto a dry powder carrier, with the resulting product 
being a dry powder that has the liquid AITC incorporated therein as an ingredient. 

In another embodiment, the composition can include as the active 
10 ingredient a starch plated AITC which is encapsulated with fat by conventional means. 
Specific examples of the fats which can be enriployed to encapsulate the AITC include 
animal fats such as beef fat or pork fat, although other suitable fats can be used. In 
addition, the AITC can also be encapsulated by vegetable oils, or any other appropriate 
encapsulating products knov/n to those skilled in the art. The AITC is first plated, and 
15 is then encapsulated as discussed above to form a resultant dr>' powder. Such 
encapsulation delays the release of the'AITCy and thereby tlfe antimicrobial effect thereof, 
until the food product within which it is incorporated is being cooked. 

In yet another embodiment of the present invention, the composition 
comprises encapsulated AITC (or other active component), combined with the non- 
20 encapsulated AITC (or other active component)^ to enhance the antimicrobial action, as 
the non-encapsulated product controls the bacteria on contact even imder refrigeration 
temperatures, while the encapsulated product provides additional antimicrobial effect as 
the fat melts and the previously encapsulated AITC is allowed to contact the food product 
during the cooking process just before the food is consumed. This aids in antimicrobial 
25 effectiveness, particularly in situations in which marginal cooking procedures are 
employed. 

The food products which are particularly suited for employing the 
antimicrobial composition of this invention include a variety of foods and meat proteins, 
such as raw meats, which can further include beef, pork, poultry, lamb, veal, fish, 
30 restructured meats, and processed meats, particularly uncooked processed meats such as 
fermented sausage. Collectively, these food products are referred to herein simply as 
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"meat" or "meat products." Such terms are not intended to be limiting, as other food 
products plagued by bacterial pathogens can be aided by this invention. Particularly 
suited for the antimicrobial composition and process of the present invention are ground 
meats, whereby the grinding process further distributes the composition within the meat 
5 product to maintain cont-act v/ith and thereby control surface bacteria which are also 
incorporated into the meat during the grinding process. In addition, restructured meats 
are also particularly suited for the. antimicrobial composition and process of the present 
invention, as the composition which has coated the surface of the meat pieces maintains 
contact with the surface bacteria which ultimately is incorporated into the restructured 
10 meat product as the pieces are boimd together, shaped and formed. 

The composition of the present invention is preferably combined with the 
food product to deliver a concentration of the active component, for example AITC, 
ranging from about 50 to 50G0 ppm, and more preferably in the range of about 200 to 
2500 ppm, and most preferably in the range of about 500 to 2500 ppm. Of course, it is 
1 5 understood tliat the higher the concentration of active component ^ the more effective the 
i j . co::nposition willbe,: and that therapper boundary of the range is priniarily constrained 
by the need. to, provide antimicrobial activity wthout adversely affecting the appearance, 
taste, color or texture of the meat. products. Thus, one skilled in the art will appreciate 
that-if the quality =oftiie. meat .product is not adversely affected by a particular active 
20 . component, tlaa effective concentrations can be higher than those set forth above, and 
such are, considered to bevwitbia the scope of the present invention. 

i>,~vr Ar.mjsthod fQrrprodiicing an antimicrobial effect on food products is 
provided comprising .creating a composition including a mustard seed product or 
derivative thereof, a synthetically produced equivalent thereof, or a combination of a 
25 mustard seed product or derivative thereof and a synthetically produced equivalent 
thereof; applying the composition to a food product; blending the composition throughout 
the food product to effectively coat the surface area thereof; allowing the composition to 
contact the surface area presented by the food product and creating an antimicrobial effect 
on the bacteria present on the food product. 
30 According to the process of the present . invention, an antimicrobial 

composition can be added directly to food products to produce an antimicrobial effect in 
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the food products, particularly in raw meat products. The composition can be added 
either as an ingredient in the meat product, ot as a product applied to the surface of the 
meat. In one such method of the' present invention,. the antimicrobial composition is 
added to ground meat immediately befqre,. during or immediately subsequent to the 
5 grinding process in order to evenly distribute the product throughout the ground meat, 
killing a large percentage of the bacteria, within the meat on contact, including such 
bacteria as E. coli, and inhibiting the growth of the bacteria; In addition, in accordance 
with another method of the present invention^ the composition is added to restructured 
meat products prior to the shaping and forming of the. same. The term "restructured 

10 meat" refers to a meat product formed from smaller pieces of typically lower valued 
meats which are bound together, shaped and reformed to crekte a more valuable piece of 
meat. Examples of restructured meat products include chicken fillets and restructured 
beef tenderloin steaks. 

When added to ground or restructured meat, the following process is 

1 5 preferred. Chunks of meat or meat trimmings are provided, and an appropriate amount 
of the antimicrobial composition, preferatoly plated AITC, sufficient to achieve the 
desired concentration of AITC or other active component, is added to the meat, such as 
by uniformly sprinkling the antimicrobial composition over the meat pieces. The meat 
pieces with the composition sprinkled thereon areithen mixed in a eottventional manner 

20 for a period of time sufficient to evenly distribute thepowder over the surface of the meat 
pieces. Conventional food mixers are appropriately used for jthis procedure. Optionally, 
this may be followed by a holding time for additional antimicrobial activity prior to 
subsequent processing. This time can range from approximately one to 30 minutes. 
However, longer periods of time may be appropriate, such as when the food product is 

25 stored prior to subsequent processing. The coated meat pieces are then processed by 
grinding or restructuring by conventional means. Because microorganisms are generally 
present only on the exposed surfaces of meat pieces, the antimicrobial composition is 
applied to the meat pieces prior to grinding or restructuring. As the meat pieces are 
ground or restructured, the composition remains in contact with the surface bacteria that 

30 is ground or restructured therein. Thus, in accordance with the present invention, 
application of the composition prior to grinding or restructuring dramatically increases 
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the effective concentration of the antimicrobial composition on the potentially 
contaminated meat surfaces, thereby dramatically increasing the antibacterial activity. 

In a second method of the present invention, the composition can be 
processed into a slurry or otlier sprayable form for spraying directly on the carcass or 
5 large portions of meat, including primal or^subprimal sections, ^uch as at the processing 
plant, or just prior to- packaging or freezing.: Bacteria are present only on the outer 
surface of the meat pieces or poultry carcass^ and thus such a method of treatment can be 
effective for producing an antimicrobial effect which will ultimately create a safer end 
product. Alternatively, still another method of the present invention contemplates 

10 processing the composition into a liquefied form as by the addition of a large quantity of 
water thereto. The composition is then introduced into a vat or other container, and the 
carcass (or other large portion) of the meat or poultry product is dipped therein prior to 
packaging, freezing or further processing of such products. Other applications of this 
invention contemplate use of the composition with fish products, including spraying the 

15 composition onto^ the fish prior to;packaging, processing on freezing, ; . 

V : : \ Thu^, according M the; method, and teachings of the present invention, the 

antimicrobial characteristics of the composition, when combined with meat and poultry 
products j as well as with other food jproducts, can achieve within these food products a 
^ much needed antimicrobial ieffect;- controlling a nurnber of known harmful or food 

20 spdilag£;- bacterfa t5r other pathogen- strains. In addition to; the multiple known strains of 
Eycoli v^hich^isir&v^ effect. of this invention, the composition 

used in accordance with thei methods, of . t^^ invention is also useful for killing and 
inhibiting the grov/th : of S/r^/^rococcwA- flcxneri, Hajhia alvei, 
Enterobacter aerogenes, Serratia marcescens. Staphylococcus aureus, Pseudomonas 

2 5 aeruginosa, Citrobacter Jreundii, Klebsiella pneumoniae , multiple strains of Lister ia^ and 
multiple strains of Salmonella. Of course, this list is intended to be illustrative, and is not 
intended to limit the scope of microorganisms against which this invention is useful. 
Further, it is believed that AITC or other active ingredient in the composition will 
likewise control multiple types of yeasts, molds, and fungi. 

30 As discussed above, the composition of the present invention is also useful 

against food spoilage bacteria. This, coupled with the antioxidant effect in mustard seed 
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products, as well as their deri vati ves and .synthetic equivale^^ to enhance the shelf 

life of food products. In addition, this invention is useful in maintaining the color of a 
food product, such as a meat product, thereby further enhancing the shelf life of the 
product. 

5 According to a further method of the present invention, an initial 

antimicrobial action occurs when the composition is first mixed with the meat or other 
food product, and a secondary action occurs during the cooking process as the increased 
temperature combines with the composition to create additional antimicrobial activity. 
In the method of this embodiment, the same general process is employed as set forth 

10 above for combining the composition with the meat product. After fine grinding of the 
meat incorporating the antimicrobial composition^ the meat is then cooked in patties or 
other appropriate form. As the meat cooks, the antimicrobial effect of the composition 
is enhanced. Particularly useful in accordance with this method is the antimicrobial 
composition which comprises encapsulated AITC, either alone or in combination with 

1 5 non-encapsulated AITC. In this manner, the non-encapsulated AITC achieves an initial 
antimicrobial effect upon direct contact with the meat product, as described above, and 
upon cooking, the encapsulated AITC achieves an additional antimicrobial action as the 
fat surrounding the AITC melts, and the AITC incorporated therein is then allowed to 
directly contact the meat within which it is situated. 

20 The following examples are intended to be illustrative of the present 

invention, but are not intended to be limiting. 

Comparative Example 1 

Two compositions were prepared comprising two different types of 
mustard seed products. The first type of mustard seed product comprised AITC plated 

25 onto starch to form a dry powdered or granular product. This first product was prepared 
in two concentrations, a starch-maltodextrin plated extract with 7% available AITC, and 
a starch plated extract with 14% available AITC. The second type of mustard seed 
product comprised AITC plated onto starch and then encapsulated by fat. This product 
was prepared as a fat-encapsulated/starch plated extract with 7% available AITC. 

30 Trimmings such as those used to make ground beef were provided. A portion of the beef 
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was removed for use in evaluating the hafiiral flora present therein, and the remaining 
beef was inoculated with approximately 4 Iog,o cfii/g of a five strain nMxture ofE, coli 
0157:H7 stationary phase culture and allowed to stand for 1 8 to 24 hours at 2° C. From 
each of these two portions, a control was prepared which consisted of a segment of the 
5 meat treated wiUi potato starch only, without any AITC or other active component 
incorporated therein. The 7% starch/plated AITC was added to a first part of both the 
inoculated and the non-inoculated beef trimmings by sprinkling the same as uniformly 
as possible to achieve a concentration of approximately 500 ppm AITC with respect to 
the beef as Samples la and lb, and the 14% starch/plated AITC was added to a second 
1 0 part of the beef portions to achieve a concentration of 500 ppm AITC as Samples 2a and 
2b. The encapsulated AITC was also sprinkled uniformly on third and fourth parts of 
both the inoculated and the non-inoculated beef to achieve concentrations of 500 ppm and 
2200 ppm AITC with respect to the beef, as Samples 3a, 3b and 4a, 4b, respectively. The 
meat trimmings with the plated AITC sprinkled thereon were then mixed in a 
1 5 conventional food mixer for a total of two minutes to evenly distribute ^e powder over 
the siirface of the meat pieces. These coated meat pieces were held for approximately 30 
minutes, and were then coarse ground by conventional means. Each ofthe above samples 
Were packaged and stored for a total oif seven days. A first segment of each of the 
Samples la-4a and lb-4b and of the controls was stored at 4**C, and a second segment 
20 ' was stored at 11 °C Samples ia-4a and lb-4b and the controls were evaluated at 
intervals during storage for total* microbial levels ofthe natural food spoilage flora, and 
of £. coli. After four days, the samples were then fine ground by conventional means. 
Further readings ofthe total microbial levels were taken at days 5 and 7. The results of 
these tests are summarized below in Tables 1-8. 
25 Table 1 



- Popfuiatioh of£. coii 0157:H7 (log,ocfti/g) in 
Inoculated Ground Beef Held at 4°C 



30 



Day 


Control 


Sample la 


Sample 2a 


Sample 3a 


Sample 4a 


0 


4.5 


4.2 


4.2 


4.3 


3.8 


4 


4.3 


3.9 


3.8 


4.0 


3.6 


5 


4.1 


3.8 


3.9 


3.8 


3.0 


7 


3.9 


3.7 


3.6 


3.7 


3.1 
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Day 



Table 2 

Population of E collO 157 :R7 (log.ocfu/g) in . . ■ 
Inoculated Ground Bieef Held at 1 1 ?C 



Control 



Sample la 



SampIeZa 



Sampie3a 



Sample 4a 



10 



15 



20 



0 
4 
5 
7 



4.5 
5.8 
5.8 
5.8 



4.2 
3.9 
3.8 
3.7 



4.2 
5.3 
5.3 
5.0 



4.3 
4.0 
3.8 

3.7 



Table 3 

Total Aerobic Plate Counts (l0g,(,cfi]/g) in Ground Beef Held at 4°C 



Day 


Control 


Sample lb 


Sample 2b 


Sample 3b 


0 


2.0 


2.6 


2.0 


3.5 


2 


2.6 


2.7 


2.0 


2.9 


4 


2.8 


2.3 


1.9 


2.9 


5 


3.1 


1.2 


1.8 


2.6 


7 


4.6 


2.1 


2.4 


2.5 



Table4 

Total Aerobic Plate Counts (log,ocfii/c^) in Ground Beef Held at 11 °C 



Day 



0 
2 
4 
5 
7 



Control 


Sample lb 


Sample 2b 


Sample 3b 


Sample 4b 


2.0 


; 2.6 


: 2.0 


3.5 


: 4.2 


4.8 


2.8 


3.3 


3.3 - 


1.9 


7.0 


4.9 


5.2 


5.0 


2.1 


8.1 


6.2 


6.4 


5.3 


4.2 


8.2 


7.4 


6.6 


6.4 


5.4 


Table 5 





3.8 
3.4 
3.3 
3.0 



Sample 4b 



4.2 
1.7 
1.7 
1.5 
1.7 



Day 


Control 


Sample lb 


Sample 2 b 


Sample 3b 


Sample 4b 


0 


0.7 


1.0 


0.7/.: ?v', 


:i;7J;-:.- 


2.5 


2 


1.0 


<0.7 


0.7 


1.3 


<0.7 


4 


3.1 


1.8 


2.3 


2.3 


2.5 


5 


3.0 


2.2 


1.8 


1.9 


2.5 


7 


4.4 


0.7 


2.2 


2.2 


1.8 



25 



30 
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Table 6 



Day 


Control 


Sample Ibi: : 


1 Sampte^b — 


-Sample 3b 


Sample 4b 


0 


0.7 ■. : 




1 .o.7L;:;."~. 


1.7 


2.5 


2 


4.8 


2.3 


2.1 


2.9 


0.7 


4 


7.0 


. 4.9 


5.2 


4.9 


2.0 


5 . 


8.0 


; 6.3 : 


6.3 


5.8 


3.1 


7 


7.7 


7.0 ; 


6.1 


6.3 . 


5.9 






Tabie:7 








Psvchrotrophic Populations (log,ocfy/g) in Ground Beef Held at 4°C 




Day 


Control . 


Sample lb- 


: Sample 2b 


Sample 3 b 


Sample 4b 


0 


2.1 


3.2 , 


: 2.5 


3.4 


4 1 


2 


2.7 


3.0 


2.7 . 


3.1 




4 


3.0 


2.9 


2.7 


3.7 




5 . 


J.J 


2.6 


2.1 


^ -> 
J.J 


1.7 


7 


4.5 


2.8 


3.0 


4.6 


1.5 






Table 8 








Psvchrotrophic Populations (log,ocfu/g) in Ground Beef Held at ll^C 




Day 


-1 --- 

! Control 


. Saniple.41?;:' 


Sample 2b 


' Sample 3b 


Sample 4b 


0 


) 2^1 


i 3.2 > ■. 


2.5 


3.4 


4.2 


2 


6.6 


3.1 


3.6 


3,8 


1.2 


4 


7.3 


. 5.2 


6.1 


6.4 


J.J 


5 


8.3 


7.0 


7.2 


8.2 


5.1 


7 


8.4 


8.3 


7.8 


8.5 


8.1 



10 



15. 



20 



25 rnm parati vp Examnle 2 

The ground beef and antimicrobial composition samples were formulated 
using plated AITC and encapsulated AITC products, and the general methods as set forth 
in Example 1 . Tne composition used in this example included a starch plated extract with 
14% available AITC, and a fat-encapsulated/plated extract with 7% available AITC. 

30 Beef trimmings used to make ground beef were provided. All of the beef was inoculated 
with a five strain mixture of stationary phase E. coli 0157:H7 cultures to a level of 
approximately 7 log,o cfii/g. This inoculated beef was allowed to stand for 1 8 to 24 hours 
at 2°C. In the same manner as above, a control segment was combined with potato 
starch, and the remaining beef trimmings were combined with the plated AITC by 

3 5 uniform sprinkling to achieve concentrations of approximately 500 ppm and 2200 ppm 
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20 



25 



30 
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AITC with respect to the beef. Samples 5 and 6, respectively. Beef trimmings were also 
combined by uniform sprinkling with the encapsulated AITC to achieve concentrations 
of approximately 500 ppm and 2200 ppm AITC with respect to the beef, Samples 7 and 
8, respectively. The meat trimmings with the AITC composition sprinkled thereon were 
then mixed in a conventional food mixer for a total of two minutes to evenly distribute 
the powder oVer the surface of the meat pieces. These coated meat pieces were held for 
approximately 30 minutes, and were then coarse ground by conventional means 
Samples 5-8 were then packaged ai.d stored for a total of 4 days at 4°C. Readings were 
taken to determine microbial levels of the Samples and the control initially, and on day 
4 after fine grinding. On day 4, the Samples and controls were fine ground and patties 
were prepared from each. The patties were cooked on day 5 on an electric skillet to 
internal endpoint temperatures of 130. 140. 150 and I60«F measured at the geometric 
center of the patties using a rapid response type K thermocouple probe. Two patties 
(patty A and patty B) were measured from each sample at each temperature. Prior to 
cooking and at each cooking temperature, levels of £. coli were noted and log reductions 
m recoverable E. coli populations were deteiniihed ^d coni^ya^ed^^^^^ mustard types 
and concentrations. The results of these tests are summarized in Table 9 below. 

Table 9 

E. CO// 0157.H7 Population (log,ocft,/g) in Ground Beef 
Panics Cooked to an Endpoint TemperamrP 
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F.xampie 3 

Chunks of meat or meat; trimmings are provided. An antimicrobial 
composition is prepared cpmprismg as its active component a combination of AITC 
extracted from must^cLseed and of synthetically prepared AITC, both plated into a dry 

5 powder as discusse4 above. The composition is sprinkled uniformly over the surfaces 
of the meat to coat.Jhe, surfaces and achieve a concentration of AITC with respect to the 
meat of 2500 ppm. The meat pieces with the AITC composition sprinkled thereon are 
then mixed in a conventional maimer using a conventional food mixer for a period of 
time sufficient to evenly distribute the powder over the surface of the meat pieces. The 

10 meat and AITC composition mixture is held for approximately 10 minutes. The coated 
meat pieces are then ground by conventional means to produce ground meat. 
Example 4 

The meat chunks and antimicrobial composition are combined according 
to the process of Example 3, but the composition comprises as the active ingredient 
1 5 synthetic AITC. The synthetic. AITC can be plated or encapsulated, or a combination of 
the lwQ„ ,A si^gipj.en^ composition is combined with the meat product to 

achieve a concentration of AITC- with respect to the meat of 1 500 ppm. 

Chunks: of meat Ar meat trimmings are provided. An antimicrobial 
20 e€^mposition4s "prepared- TO as its active ingredient a combination of AITC 

GxtraGted from -mustard- seed -and--pl^ into a dry powder as discussed above, and 
syiitKaically prepa^^^ is uniformly sprinkled over the surfaces 

of the rneat to coat the surfaces and achieve a concentration with respect to the meat of 
800 ppm AITC. The meat pieces with the AITC composition sprinkled thereon are then 
25 mixed in a conventional manner using a conventional food mixture for a period of time 
sufficient to evenly distribute the powder over the surface of the meat pieces. The coated 
meat pieces, are then processed by binding, shaping and forming to make a restructured 
meat product. 

In alternative embodiments of this invention, spices other than mustard 
30 seed product are useful. In order for these spices to be of particular usefulness in this 
invention, they should have essential oils which have antimicrobial tendencies. Some of 
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the more effective of these spices include garlic, onion, and clove products. Other spices 
exhibiting a lesser degree pf antimicrobial effect include ginger, basil, cumin, and 
coriander. It bas been found, and is within the scope of this invention, that an enhanced 
antimicrobial effect may exist in the combination of mustard or its derivative, or the 
5 synthetic equivalent thereof, with one or more of these or other spices, or with other 
flavoring ingredients (such as liquid smoke) to cause the desired antimicrobial effect. 

From the foregoing, it wdll be seen that this invention is one well adapted 
to attain all the ends and objects hereinabove set forth together with other advantages 
which are obvious and which are inherent to the method and composition. 

10 It will be understood that certain features and subcombinations are of 

utility and may be employed without reference to other features and subcombinations. 
This is contemplated by and is within the scope of the claims. 

Since many possible embodiments may be made of the invention without 
departing from the scope thereof, it is to be imderstood that all matter herein set forth is 

15 to be interpreted as illustrative and not in a limiting sense. 
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Claims 

Having thus deserib^jd the invention, what is clainied is: 

I . A method for producing an antimicrobial effect on food products, said 
method comprising! providing an antimicrobial composition having an active ingredient 

5 comprising :a mustard seed^ product or derivative thereof, a synthetically prepared 
equivalent thereof, or a: combination^ of the same; applying the composition to a food 
product; blending the composition throughout the food product; allowing the composition 
to contact tlie surface area presented by the food; and creating an antimicrobial effect on 
bacteria present in the food product. 
10 2. The method as set forth in claim 1 , wherein the active ingredient 

includes an isothiocyanate comipound, 

3. The method as set forth in claim 2, wherein the isothiocyanate 
compound includes allyl isothiocyanate. 

4. The method as set forth in claim 3, wherein the allyl isothiocyanate 
15 is extracted from mustard seed. ^ 

5 . The method as set forth in claim 3, wherein the allyl isothiocyanate 
is synthetically prepared. 

6. The method as set forth in claim 1 , wherein the applying step 
comprises sprinkling the composition onto the food product. 

20 7. The method as set forth in claim 1 , wherein the applying step 

comprises spraying the composition onto the food product. 

8. The method as set forth in claim 1, wherein the applying step 
comprises dipping the food product into a container containing the composition. 

9. The method as set forth in claim 1 , wherein the bacteria includes 
25 food borne spoilage and pathogenic microorganisms. 

10. The method as set forth in claim 1 , wherein the food product is raw 

meat. 

I I . The method as set forth in cleiim 10, further comprising the step 
of grinding the raw meat and antimicrobial composition mixture to form ground meat. 
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12. The method as set forth in claim 10, further comprising the step 
of preparing a restructured meat product from the raw meat and antimicrobial 
composition mixture. 

1 3 . The method as set forth in claim 1 , wherein the active component 
5 is plated onto a carrier. 

1 4. The method as set forth in claim 1 , wherein the active component 
is plated onto a carrier and encapsulated. 

15. An antimicrobial composition for adding to food products to 
produce an antimicrobial effect on the food products, the composition comprising an 

10 active ingredient comprising a mustard seed product or derivative thereof, a synthetic 
equivalent of the mustard seed product or its derivative, or a combination of the two. 

16. The composition as set forth in claim 15, wherein the active 
ingredient is plated onto a carrier. 

1 7. The composition as set forth in claim i 6, wherein the plated active 
15 ingredient is encapsulated. 

18. The composition as set forth in claim 15, wherein the active 
ingredient is an isothiocyanate compoimd. 

19. The composition as set forth in claim 18, wherein the 
isothiocyanate compound is allyl isothiocyanate. 

20 20. The composition as set forth in claim 1 5, wherein the food product 

is raw meat. 
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